HiDROTEXINiKA  V0  MELiORASIYA 


PA3PABOTKA  MOflEJIH  IIPOIJECCA 
onyCTBIHHBAHHa  ABUIEPOHCKOro  riOJiyoCTPOBA 
A3EPBAfifl)KAHCKOft  PECnyRJIHKH 
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B™?—  "orepauH  npoaymiBHbix  3e- 
MnaKTen?°IeCC  0nJ'CTl™>™  hocht  rao6a«,HHii 

SSm  BHHMaHHe  OP™™™,,  06b- 

_  ^  H3yHeHHio  pa3pacTaiomnxca 

TU  M^rZ  ^C™BaHH*  npHBBeHeHBi  cnennaiiHc- 
M»orax  CTpaH,  KpynHbie  Haymibie  chaw. 

lIpoueccBi  onycTBiHHBaHHa  saxearbiBafOT  Taicace 
TeppHTopmo  Pecny6jiHKH 

K^aT°  BMpa>KeH  Ha  A6MepoHCKOM  nojiyocTpoBe 
^ypa-ApaKCHHCKOH  HH3MCHHOCTH  H  HaXHHBaHCKOfl 

rwon^iirP0n0reHHaJI  Harpy3Ka  Ha  A6inepoHCKOM  no- 
^yo^poBe  HBnaerca  oahhm  h3  ochobhbix  <j>aKTopoB 
P  bhtm  onycTBiHHBaHHa.  AHTponoreHHoe  Boaflefl- 
CTBHe  OKasBiBaiQT  iuiothoctb  HacejieHna,  Bbipy6Ka 
necHoro  MaccHBa,  HepannoHajibHoe  HcnojibaoBanHe 
noHBeHHoro  noKpoBa,  HeHopMHpoBaHHbin  Bbinac  cko- 
Ta,  neipananna  pacTHTejibHocra,  crpoHTejibCTBo  ao- 
pOJKHOfi  ceTH  H  aCHJIMaCCHBOB,  TexHoreHHoe  3arpa3He- 
rae,  He<J)Tera3ono6biBaiomaa  npoMbiuuieHHocTb  h  up. 
yaHTbiBaa  co3flaBmyiocR  cHTyainno  hamh  pa3pa6oTa- 
ho  MaTeMaTHaecKoe  MOflejiKpoBaroie  A6mepoHa  h  na- 
Ha  onemca  HafleatHOH  MOflejiH  BoccraHOBJieHHa  Hccne- 
nyeMoro  peraoHa.  [1] 

I^ejibio  pa3pa6oTKH  co3flaHHa  MaTeMaTHHecKoro 
MonejmpoBaHHa  aBJiaerca  Towaa  onemca  BjiHaHHa 
npapoOTbix  h  airrponoreHHbix  <J)aicTopoB  Ha  nponecc 
onycTBiHHBaHHa.  Jfyia  pemeHHa  npo6jieMbi  nponecca 
onycTbiHHBaHHa  KpaftHe  Heo6xoflHMo  npoaHajiH3Hpo- 
BaTt  Bee  (JiaKTopbi  (aHTponoremibie  h  npHponHbie), 

BnHHiomHe  Ha  nponecc  onycTbiHHBaHHa. 

Ilo3TOMy  cnenyer  paccMOTpeTb  ocHOBHBie  icpHTe- 
PHH  H  HX  B33HMOCBa3H  Meatfly  aHTponoreHHBIMH  H 
npnpoflHBiMH  (JjaKTopaMH.  JJjisi  peineHHa  hx  B33hmo- 
cbb3h  cneflyer  flaTb  KOHKpeTHo  TOHHyio  oneHKy  bjihh- 
lonnn  (JjaicropoB  Ha  nponecc  onycTbiHHBaHHa  nyreM 
MOflejinpoBamia. 

nocraHOBKa  aaflann.  IlycTbiHa  W  o6i>eflHHaeT 
MHoacecTBo  yaacncoB  Ri,  oTflHHaioinHxca  Majiofi  ryc- 
Toroft  pacTHTejibHocTH  p  [2;3]  cKopocrb  HaMenemia 
njiomaOT  HH»ecjie>ayiomee  ypaBHeHHe: 

-  N+A  (1.1)  rfle  N-npnpoflHbie  aBflemia; 
dt  A-aTponoreHHHbie 

W-nycTbma 
Sw-imoinaflb  nycTbiHH 

Myjie-  Cn>UW  XapaKTepH3yeTCH  no  cneflyiomefi  <J)op 


{Ri  /  P^Pmin  }  (  I  2) 

3flecb  p-  xapaKTepHCTHKa  rycroTbi  pacTHTejibHo- 
cth  noKpoBa;  Ri-i  peraoH 

3aflaaa,  npeflcraBJiaeTca  ypaBHemieM  (1.1)  HMeeT 
cjie,zi)TomHe  oco6eHHOCTH: 

-H3MeHeHHe  onycTbiHeHHoft  roiomaflH  oimcbiBa- 
eTca  flefJxJjepeHnnajibHbiMH,  anre6paHHecKHMH  h  TpaH- 
CHefleHTHblMH  ypaBHeHHaMH. 

-H3MeHeHHa,  nponcxoflamne  H3-3a  amponoreH- 
hoh  fleaTejibHocTH  Moiyr  6htb  omicaHbi  tojibko  b 
TepMHHax  3KcnepTHbix  oneHOK,  ho  oneHKa  nocneflcr- 
bhh  aHTponoreHHOH  fleaTejibHocra  onaTb-TaKH  Tpe6y- 
eT  npHMeHeHHa  MeTOflOB  MaTeMaTHHecKoro  MOflennpo- 

BaHHa  ynoMaHyroro  Bbime,  hto  OTpaacaerca  Ha  pncyH- 
Ke  1. 1 .  r  J 


Sw 


Pe3yjibTaT 

Pnc  I.l.rH6pHflHaa  3aflana  3KcnepTHbix  oneHOK 
onycTbiHHBaHHa.  Tbkhm  o6pa3oM,  3aflaHa  I.L  a^ 

Cfl  r1=  3aaaHeft  3KCnepTHoro  MOflejinpoBamia. 
nng  npnpoflHbrx  ycjioBHH  Ha  onycruHHBa- 

ctkob^011^3^6  nycTWHH  PaBHa  cyMMe  nflomaflefi  yna- 
Sw  =  2  Swi  +  Wi  <  W  (1.3.) 

paccMaTomwT^  ^  ^  BwpaaceHHe  CI-1)  nejiecoo6pa3HO 
paccMaTpHBaTb  b  caeflyioineM  bhac 

dSHL  =  2  Ni  +  2Ai  (1.4) 

dt  Wi  <  w  Wi  <  w 

vnaRHPu1OTOpOM  cyMMHPOBaHHe  b  npaBbix  aacrax 

CMaTOHRa^  Be'?eTCH  no  y^aoncaM  OnycTbiHHBaHHa  pac- 

dohhmv  I  TeppHTOpii«-  OnycTbiHHBaime  np«- 

pOflHblX  (jiaKTOpOB  CBa3aHO: 
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c  HeflocraTOHHOH  BaajKHoerbio  noHBbi  Bn 

-  c  3acojieHHeM  h  Kap6oHaTH3aimeil  noHBbi 

-  c  HeflocraTOTOocrbio  ryMyca  T  b  noHBe 

-  pa3BHTHeM  npHpOifflOH  3p03HH  nOHBbl 

-  pa3BHTneM  ecrecTBeHHOH  aetpaaiiHH  noHBbi 

-  pa3BHTHeM  airrponoreHHbix  (jiaKTopoB 
Orciofla  cjieayeT,  mo  npeacae  Bcero  npeacrraBna- 

eT  HHTepec  nocrrpoeHHe  h  H3yneHHe  ocHOBonoaaraio- 
meft  3aBHCHMOCTH: 

P  =  ^Pg+Cr+uPa+riSg+A.Cg+pG+e4  (1.5) 

3aecb  Q,  u,  r|,  X,  0  -  3MrmpHHecKHe  K03<J)(j)HUH- 
eHTbi,  KOTopbie  aojDKHbi  6biTb  onpeaeaeHbi  mix  pac- 
CMaTpHBaeMoro  pernoHa, 

G-3P03HH  noHBbi;  A  -  ae(j)JiaiXHH;  Pa  -  BJia*HocTb 
aTMoctpepHoro  B03ayxa;  Sg  -  HHTeHCHBHocrb  3acoae- 
HHH;  Cg-  HHTeHCHBHOCTb  Kap6oHaTH3aUHH  nOHBbl. 

IlapaMeTpbi  Moaean  (  1.5  )  Moiyr  6biTb  jienco 
HiieHTH(J)HUHpoBaHbi  MeToaoM  MHOxcecTBeHHOH  per- 
peccHH.  IIpH  3tom  napaMeTpbi  e,  u,  rj,  X  o6pa3yioT 
BeKTop,  KOTopbiii  opemiBaeTCH  pemeimeM  cHcreMbi 
HopMajibHbix  ypaBHeHHH,  c  Hcnojib30BaHHeM  onbrr- 
HbK  aaHHbix  p,  pa,  r,  p,  Sg,  Cg,  d. 

Moaeab  (  1.5  )  no3BOJiaeT  ynecrb  H3MeHeHHe 
njioTHocTH  pacTHTejibHoro  noKpoBa,  ruioaopozmocTb 
noqBhi  xapaKTepH3yeTca  3HaneHHeM  p.  Hm  MoaceT 
6biTb  jiio6oh  H3  nepeHHCJieHHbix  ronice  h  aocrynHbix 
KOHTpojno  noKa3aTejieii  pacneia  Ha  1  ra: 
-pi-KOJiH«iecTBO  pacreHHH ; 

-p>o6beM  KopHeft; 

-pj  -  Bee  mioflOB; 

-p<  -  o6i»eM  Hafl3eMHoii  nacTH  pacTeHHii; 

-ps  -  cpeflHHH  pocT  pacTeHHfi  h  npw  h  >hmin 
-pipj  -  cyMMapHbifl  Bee  naoaoB  Ha  naomaan; 

-p'p<  -cyMMapHbifi  o6beM  Haa3eMHofi  nacTH  pac- 
THTejibHoro  noKpoBa. 

3th  noKa3aTejiH  He  sbjijhotch  yHHBepcajibHbiMH 
H  3aBHCHT  OT  THIia  paCTeHHH,  COCTaBJUnOinHX  paCTH- 
TeJIbHLIH  IIOKpOB  KOKKpcTHOTO  pcFHOHa. 

AjibTepHaTHBHoii  MOflejiH  ( 1.5  ),  KOTopaa  TpePy- 
eT  c6opa  Pojibinoro  crpaTerHHecKoro  MaTepnaaa  mo- 
*eT  PbiTb  ee  penapaMeTpH3aima  b  BHae: 

S=2  Swi(p{<pmin)+ 1  Swi  (T4  <r  min)  + 

+2  Swi  (Sk<  Smax)  +  2  Swi(Ci<  Cmax)  +2  Swm 

^  m 

( Cm  >  Cmax)  +  2  Swn(Gn)  (1.6) 

rae  G-  3po3Ha  noHBbi.  HeflocrancoM  Moaean  (1.6) 
aBaaioTca  : 

-noTemmaabHo  MeHbmaa  ee  tohhoctb; 

-OTcyrcTBHe  yneTa  B3aMHoaeftcTBHa  (JmicTopoB. 
npeHMymecTBo  Moaean  (1.6)  -  MeHboie  TpeSoBa- 
HHa  k  o6ieMy  CTaTHCTHHeeicoro  MarepHaaa. 

Ilpouecc  onycTbiHHBaHHa  aBaaeTca  pa3BHBaio- 
“Wmch  bo  BpeMeHH,  noaTOMy  aaa  ero  onncaHHa  hc- 


noab3yioTca  antpcjjepeHiiHajibHbie  ypaBHeHHa  b  kom6h- 
HailHH  C  HHbIMH  CIIOCo6aMH  OnHCaHHa.  OneBHaHO,  HTO 
ycaoBHa  ycTaHOBHBineroca  craiiHOHapHoro  cocroaHHa 
Moryr  6biTb  noayieHbi  nyreM  npHpaBHHBamia  k  Hyaio 
npaBbix  HacTefi  cHCTeMbi  anijxJiepeHiiHaabHbix  ypaBHe- 

HHH. 

Moaeab  BaaacHocrn  noHBbi. 

BaaacHOCTb  noHBbi  b  ochobhom  33bhcth  ot  Baaac- 
hocth  B03ayxa,  BeaHHHHbi  HcnapeHHa,  BeaHHHHbi 
ocaaKOB,  BeaHHHHbi  peHHoro  ctokb,  Haannwa  ckbohob 
lOWHOfi  3Ken03HUHH,  nHOTHOCTH  noa3eMHbix  Boa,  a 
TaK*e  ot  HHaeKca  aab6eao  3eMHH  [  2;3;  4  ] 

JJ,ji a  ee  oqeHKH  Hcnoab3yeM  caeayiomee  anijxpe- 
peHUHaabHoe  ypaBHeHHe,  ynHTbiBaioiuee  BbimecKa3aH- 
Hoe: 

&  =  AgPg  +AaPa  +ApP  +  AzZ  +AdD  +ApP  + 

dl 

+  AlLcos(I)  +  AaTa  +ATtg  +AaX  +  AE  E  (1.7) 

3aecb  Pg  -  BaaacHocTb  noHBbi; 
t  -  BpeMa; 

Pa-  BaaatHocTb  aTMoc^epHoro  B03ayxa; 

E-  BeaHHHHa  HcnapeHHa; 

P-  BeamtHHa  ocaaKOB 

Ag,  Aa,  Ap,  A z,  Ad,  Ap,  Al,  At,  AX-Ae  -  smiih- 
pHHeCKHe  K03(j)(j)HimeHTbI  ; 

X-aab6eao  3einaH; 

Z-  ray6HHa  noa3eMHbix  Boa 
D-  HHaeKC  cyxocTH 

L-  aaHHa  CKJIOHOB  K))KHOH  3KCn03HUHH; 

2-yroa  HanpaBaeHHa  ckhohob  k)*hoh  3Kcno3H- 

HHh; 

tg-TeMnepaTypa  noHBbi 
Ta  -TeMnepaTypa  aTMOc4»epHoro  B03ayxa 

3aecb  H3  H3BeCTHbIX  C006pa*eHHH  OTHOCHTCabHO 
4>h3hkh  paccMaTpHBaeMbix  aBaeHirii  mojkho  noaoacHTb 
Ae=  -1;  Ap  =  1;  Az  =  1  npn  Z>Zmax,  to  ecTb  npn  ray- 

6nHe  yneTa  6oabmoft  ray6HHbi  3aaeraHHa  noa3eMHbix 
Boa,  b  nporaBHOM  caynae  Az=  0.  B  o6meM  caynae 
Az<0 

PemeHHe  ypaBHeHHa  (1.7)  c  yneroM  yKa3aHHoro 
HMeeT  BHa: 

pg(t)=B[l  +  exp(Agt)]  +C(t)  -  C(0)  (1.8) 

BKaioHeHHe  D  b  Moaeab  (1.8)  npn  HaaHHHH  b  Hefi 
E  h  P  He  ao6aBaaer  b  Hee  HOByio  HH^opMamno.  IIo- 
3T0My  b  (1.8)  HaeH  c  D  OTeyTCTByeT.  Heo6xoaHMo  ot- 
MeTHTb,  HTO  Baa*HOCTb  nOHBbl  33BHCHT  He  TOHbKO  OT 
ycaoBHii  TeKymero  Mecaua,  ho  h  ot  ycaoBHfi  npomabix 
aeT.  Hcxoaa  H3  3Toro,  aHcptftepeHUHajibHoe  ypaBHeHHe 
BaaacHOCTH  noHBbi  aoa»Ho  HMeTb  6oaee  o6mHfi  BHa, 
6aH3KHft  k  ypaBHeHHio  aBToperpecHH. 

4!k=Zcond*(t-i)B  (1.9) 

dt 

3aecb  cond(*)  BeKTop  ycaoBHii  b  momcht  BpeMe¬ 
HH; 

B-  BeKTop  K03(J)(})HimeHT0B 
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Mo^ejib  3acojieHiw  noHBbi 
ripouecc  3acojieHHa  noHBbi  onncbiBaerca  HHijKjie- 
peHunajibHbiM  ypaBHeHHeM : 


^“^opOp-USpSp 


dt 


(1.10) 


3AeCb  Oon,  UsP-  3MnHpHeCKHe  KOaC^^HUHeHTbl,  ct- 

3acoji«iHocTb  no4Boo6pa3yjoomx  nopofl. 
npH  ™HCHHe  onHCbIBaeT  ocBoeoauwmie  cojien 
Pon„Ta^r  MHHepaJIOB  H3  coJieco^epacamnx  no- 
2  J^STLm  B  WoHBax  c  o6pa30BaHHeM  ho- 
vnlr  BTopoe  ypaBHeHHe  cwcreMbi  -  3To 

o6pa3romro  non™  H3MeHeHHa  3acojIeHHOCTH  hombo- 
pasyiomHx  nopoa,  hto  onncbiBaercH  ypaBHeHHeM: 

—  =  -xP  (1.11) 

dt 

3aecb  X-  OUeHHBaeMblfi  K03(j)<f)HmieHT. 


TaKHM  o6pa30M.onHcaHbi  OT^^tepeHUHajibHbi 
ypaBHeHHeM  h  ocTajitHbie  npoueccw  npnpoabi  M 
HMeHHo:  Kap6oHaTH3auHfl  noHBbi,  TeMnepaTypa  noJ* 
bw,  TeMnepaTypa  Bosayxa,  aposna  noHBbi,  aecJ)jiaUHa 
rny6HHa  3aaeraHHa  norpeMHbix  boa,  H3MeHeHHe  06be- 
Ma  3anacoB  noa3eMHbix  Boa,  BJiaacHocrb  B03ayxa.  FId  ' 
MaTeMaTHnecKOM  MoaeanpoBaHHH  Kaacaoro  H3  yi^. 
3aHHbix  npoueccoB  aaHa  oueHka  bjihhhIm  npouecca 
onycTbiHHBaHHa  Ha  HccaeayeMbifl  peraoH  h  Bbi6paHbi 
napaMeTpbi  ero  BoccTaHOBaeHHH. 

Bbinoabi 

H3yneHHe  bjihjihhji  aHTponoreHHbix  h  npnpoa- 
Hbix  (J)aKTopoB  Ha  nponecc  onycTbiHHBaHHa  nyreM  mo- 
aeanpoBaHHa  aaeT  HaM  B03M0)KH0CTb  eme  pa3  noa- 
TBepaHTb  npaBnabHocTb  ouchkh  apeaaa  h  CTeneHb 
onycTbiHHBaHHa  b  ycaoBHax  A6mepoHCKoro  noayocT- 
poBa  A3ep6anaacaHa. 


4?SS£  ^!aj,H3  '^^"»a"^bHHCTaTHCTHi^3eP19^^ae llIMeTTe^pell,BH,',,  ”BaKy"  2005  2  H  ape«Hep  .HCmbt  -  nPH™,oR  per- 
4.r.Ille4)4>e  -  flHcnepcHOHHbiB  attain  -  MocKBa  OmMarrm,  1961  '  ®  D  Ma™a™MecKyio  craxHCTHKy  M.HayKa,  1976 


MCASIR  T0SGRROFATCILIQ  §0RAtTlND0  SUPAYLAYICI 

BORUNUN  T0KMlLL0§DiRlLM0Sl  1 


Malum  oldugu  kimi  torpaqlarin  ozalla§dirilmasi  na- 
ticasinda  torpaq  iizarinda  miilkiyyat  formasi  day- 
i§dirilmi§  yeni  fermer  va  digar  ki^ik  torpaq  istifadapla- 
n  yaradilmi§dir.  Boyuk  tasarriifat  sahalari  ki^ik  ta- 
sarrufat  sahalari  ila  avaz  olundugundan  suvarma  kanal- 
lanndan  su  goturulan  yerlarin  sayi  9oxalmi$dir. 

Kand  tasarrufati  bitkilarinin  suvarilmasmda  an 
muhum  amillardan  biri  suvarma  kanallarindan  su 
goturulmasi  va  naqlinda  az  al  arnayi  sarf  eaiiarak  suyun 
ltkisiz  paylanmasimn  hayata  ke9rilmasidir.  Su  itkilari- 
nm  qar§isinm  ahnmasmda  suvarma  suyunun  kanallar 
arasmda  paylanmasimn  mexanikla§dirilmasi  va  avto- 
matlasdirihnasi,  torpaq  macrali  kanallann  beton 
uzluklu  kanallarla  va  born  kamarlari  ila  avaz  edilmasi 
bojmk  ahamiyyat  kasb  edir.  Lakin  bu  tadbirlarin  haya¬ 
ta  ke9irilmasi  5oxlu  amak  sarfi  va  vasait  talab  edir.  Ka- 
nallardan  suyun  muvaqqati  suvarma  §abakasina  vermak 
Sh°X  U  S3yda  Suburaxanlann  tikilmasi  xeyli  9atinlik 

^h^ifiinkiit9S3rriifat  m5vsiima  ba?a  ?atdiqdan  sonra 
sahalar  §umlanaraq  yenidan  akildiyina  gora  muvaqqati 

suvarma  gsbskusi  lajv  edifemk  novLi  taaarS 
movsumda  yemdan  qurulur.  Takrar  yaradilmi?  mlivaq. 
qati  suvarma  §abakasina  suyun  verildiyi  yer  dayisdirU- 
diyindan  damn  suvarma  kanahnm  yan  tiralarinin  qazil- 


N.B.B0$iROV,  kand  tasarrufati  elimlar  doktoru 
Az.ETH  va  Ml 


masi  zarurati  meydana  9ixir.  Yeni  fardi  fermer  ta 

SmSf  bU  Pr°blem  dahada  mar3kkab- 

ia?mi5dir.  Har  bir  fardi  tasarriifat  sahibi  ona  maxsus 
nn  vaTfarafm”  Sahasini  ,suvar™q  *5™  daimi  kanalla- 

nat'35^30^3  k.f^alla^a^^ara^teznLradanr  9mr  ^a 

CrOZiyaS1  b3?  ^  V3 

mantrf3ril3n  9ati§mamazhqlan  aradan  qaldirmaq 

goturulmasini  t-w  •  j  Z3r3r  yetirmadan  suyun 
dan  istifada  etmaT*0  &  3D’  Sad3  qur^u  V9  avadanliqlar- 
liqlara  kociiriila  Ur9tl  meydana  9ixir.  Bela  avadan- 
sifodar  va  s  rl  borulari>  suvarma  §lanqlan, 

ci  illarda  •  '  ^  °  a  bll3r‘  Bu  baximdan  1960-1970- 
HusevinoJinIStlI.KtU?“Zda  m9rhum  Professor  H.M. 
isbrinin  natid?  '  ^  altlnda  aPanlmi§  elmi-tsdqiqat 

i?lannin  naticalarini  misal  gatirmak  olar. 

ma  kanll3l3rb  *Sb&t  etm^d*r  ki,  miivafqqati  suvar- 

bri  ila  avaz  etdikH  °X  k6^19  b^.boru  kamar- 

sali  23  %  such  9  Suvan*an  sahada  sudan  istifada  am- 
da  cox  artir  Si DUn  ,3m3k  m9bsuldarligi  isa  iki  dafadan 

da  o  W  .fv  an  Sah3d3n  9kin  altlnda  tarn  istifa- 
nur,  suvarma  suyunun  akin  sahasinda  suvarma 
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